A Novel Chip Scale Package Structure for High-Speed systems
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Abstract

In this paper, a new structure and fabrication method for the wafer level package(WLP)
is presented. A packaged VLSI chip is encapsulated by a parylene(which is a low k material)
layer as a dielectric layer and is molded by SUS8 photo-epoxy with dielectric constant of 3.0
at 100 MHz. The electrical parameters (R,L,C) of package traces are extracted by using the
Maxwell 3-D simulator. Based on HSPICE simulation results, the proposed wafer level
package can operate for frequencies up to 20GHz.
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Table 1. Comparison of Electrical Performance among Various Packages[3].

Package Body size(mm?) Ly(nH)
CSp 9,0 0.15-3.7
BGA 27.0 6.8-14.4
QFP 32.0 12.1-15.1
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Tabie 2. Low~K Polymers

Polymer K (dielectric constant) Deposition Method Teure (ambient) CTE
BCB (benzocyclobutene) 26 Spin-on coating 350 T (N2 52 ppm/degree C
35 ppm/degree C
Parylene-F 2.4 Chemical vapor deposition | 350 T (vacuum) | (SU8 42 ppm/degree,
| Cu_17 ppm/degree)

2. Package Structure and Fabrication Method
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Figure 1. Fabrication process of a novel wafer level package

3. Electrical Simulation
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Table 3. Electrical parameters by 3D simulation
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Figure 3. Circuit model for the simulation of electrical performance.
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Figure 4. Waveforms of HSPICE simulation.

4. Conclusion
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Figure 5. Frequency vs switching noise

122



ACKNOWLEDGEMENT
B =2 @54dAg dAGIAAs AT Ades FHsFUT

References

{1] B. Young, "Return Path Inductance in Measurements of Package Inductance Matrixes,”
IEEE Trans. CPMT-B, vol. 20, no, Feb. 1997.

[2] H. Clearfield, ]J. Young, S. Wijeyeskera, and L. Logan. "Wafer-Level Chip Scale Packaging:
Benefits for Integrated Passive Devices.” [EEE Transactions, Advanced Packaging, 2000, 247.
(3] J. H Lau and S. R. Lee, "Chip Scale Package(CSP) Design, Materials, Processes,
Reliability, and Applications.” McGraw-Hill, 1999.

{4] P. Elenius, S. Barrett, and T. Goodman. "Ultra-CSP-A Wafer Level Package.” IEFEE
Transactions, Advanced Packaging, 2000, 220.

[5] Ansoft Corp., Maxwell Q3D extractor User’'s Reference, Ver. 4.0.05, 1997.



